Abstract
Introduction
Wheeled type mobile robots (WMR) have great importance in industry and factory processing operations due to its effectiveness. The robotic designer must be a compendium of all basic skills and concerned engineering fields. The assistive technology is one of the researched areas in the formation of wheelchairs and development of wheel structured mobile robot.
There is large literature about the motion control of mobile robots. The researched areas of WMR are theoretical and practical in nature of usage. Past research work on automatic mobile robotic control consists on path planning and path tracking control in engineering line. It is divided into four major categories: nonlinear, linear, geometrical, and intelligent aspects. The instantaneous velocities of system components are limited to non-holonomic system in limiting the local movement of the system for mobile robots.
The kinematic type model of the mobile robot is selected due to its dealing with the geometry of robot motion with respect to a fixed reference coordinate frame as a function of time, without considering forces and moments that create the motion. Here PI controller is proposed for motion and uncertainties of WMR as it reduces time rise, steady error with rise of time settling, and the overshooting.
Formulation of Mathematical Model
The proposed model is a dual wheeled mobile robot whose position is determined by three co-ordinates in a plane: showing the positions x and y, and robot heading angle θ in an absolute frame. In the configuration space, the robots can move along the path that originates from the current posture (x, y, θ). In below figures, C is the center of the motion of the two wheeled mobile robots is shown. Where (Vx, Vy) represents linear speed or tangential velocity, and w is the angular velocity and center of gravity of the platform is at the origin (o). Fig. 1 -A, represents the active driving wheel in two dimensions where r denotes the radius of the wheels, and D the azimuth length between the two wheels and C as the center of motion of the mobile robot. Fig. 1-B shows the (Vx, Vy) absolute (Cartesian) in coordinate system of the linear speed with the center of the platform at the origin (o), w is the angular velocity and theta (θ) is the heading angle of the turn in radians. This system is shown in x and y coordinates and orientation change due to time. Based on its speed and orientation at any instant, the x the y coordinates of the robot's center point are also changing. Although the states change with respect to time, the physical laws that rule the behavior of the mobile robot do not change with time, which reflects the system as the time invariant.
Fig. 1. Dynamics of driving wheel in two dimensions
The mathematical equations behind our system model as represented in Fig. 4 are as follows: 
,
where W C -angular velocity, or steering velocity, W R -angular velocity for right wheel, W L -angular velocity for left wheel, D -azimuth length between the wheels, r w -radius of the wheels. ,
where V C = tangential velocity, or linear velocity.
Here control inputs are (W R , W L ) and our control outputs are (X, Y, θ). Therefore, desired trajectory is
X(t), Y(t), θ(t).
This kind of drive is used to establish our equations as a differential drive, and the desired simplest selection form, where V L and V R are equal. In this case the radius D is infinite and the robot moves in a straight line, but it should be noted that the robot does not move in a straight line, except in a curved trajectory about a point on distance D away from the center of the robot, altering both the robot's position and orientation. The differential drive system for Vehicle is very sensitive to the relative velocity of wheels to use castor wheels for balance of the WMR.
Control Strategy for WMR
The dual wheel mobile robot control is difficult as the control inputs are produced to satisfy the constraints while the robot is moving. A mathematical model is never a perfect reflection of physical system of the robot. The actual facing challenge in motion planning is to invent a planning scheme integrated with a control system being able to detect and recognize the unexpected incidents on the basis of sensory information, to modify and adjust the basic plan at a high rate to cope with time and location variations in the happening of events without re-planning and coping.
Simulation of PI Control Strategy
Here PI controller is proposed for this dual wheel robot (DWR). The P controller is less of its tolerance for high gains in primary shortcoming, which acts to add an integral gain KI to its controller. The integral gain will draws out the signal drop and usually the system reacts better with a PI controller than a P controller due to grow of integral gain ever larger even within small errors. Integral gain provides stiffness to the signal, which means when the error happens, the integral gain will move to correct it. If the gain is higher, it will the faster the correction.
The Design of a PI controller is more complicated than a P controller as shown in Figs. 2 and 3 . To avoid saturation and the "wind-up" problems, more gains is added. Tuning the PI controller is very sensitive for high K p gains. The best results are obtained when Kp is 0.1, and when the gain is larger, then controller performs poorly.
The mathematical formulae described above are represented in Fig. 2 and finally merged in the Fig. 3 , in shape of subsystem. In Fig. 2 , there are three inputs, two outputs and four gains representing as proportional (K p ) and integral proportional controllers (k I ). In Fig. 4 , the output of X-position, which is a ramp input follows the X-reference input, is shown. Fig. 5 presents the PI controller Y-position under, where K p gain is 10 and KI is 0.1. In Fig. 5 the PI controller drives the system better than the P controller as it denotes drives the Y-position for stability and lower oscillation.
Kp gain is 50 and the KI gain is 1 is shown as theta for the mobile robot system in Fig. 6 where the mobile robot system is so sensitive for the KI gain changing with the K p changing.
The Y-position for the mobile system is shown in Fig. 7 . The slow system shows as if it does not move at all with tuning, but its gains above it show a good response from the system and the controller drive the system for stability. 
Conclusion
The various simulation results were obtained by using the strategy to apply K p and K I controllers to control the noise and uncertainties created by WMR. The mathematical model was framed for motion study. These mathematical formulas were developed in Simulink block diagram later on to observe achievable objective. The Matlab tool was used receive concerned tables and graphics.
There are a number of standardized methodologies for tuning, which can be used to simplify the process but often tuning is relies on trial-and-error as well as the experience of the engineer. The steady state error can be eliminated by introducing some elements of integral control (K I ). 
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